Abstract: Over the years, persistently low achievement levels have led scholars to question whether reading skill development is different for deaf readers. Research findings suggest that in order for deaf students to become proficient readers, they must master the same fundamental abilities that are well established for hearing learners, regardless of the degree of hearing loss or communication modality used (e.g., spoken or signed). The simple view of reading (SVR), which hypothesizes the critical role both language abilities and phonological skills play in development of reading comprehension, provides a model for understanding the reading process for a wide range of students and has the potential to shed light on the challenges deaf students have historically experienced in achieving age-appropriate outcomes. Therefore, the purpose of this paper is to review the components of the SVR and use this conceptual model as the basis for exploring and discussing both historical and current research evidence in reading and deafness, with a particular focus on phonological skills. Recommendations for future research and practice based on the existing body of literature will also be provided.
Introduction
Deaf learners have historically faced challenges in achieving reading outcomes commensurate with their hearing peers. Specifically, outcome data have consistently indicated significant delays in achievement among this population of students, with a reported median fourth-grade reading level for high school graduates [1] . Over the years, these persistently low achievement levels have led scholars to question whether reading skill development is different for deaf readers (see [2, 3] for discussions). In a seminal discussion of this topic, Hanson [4] directly explored the question, "Is reading different for deaf individuals?" (p. 85). Based on the evidence available at the time, rather than a yes or no answer, a dual response to this question was offered. Hanson suggested that even though deaf learners often bring a different set of language experiences to the task of reading, the fundamental task of reading remains the same. Like their hearing peers, they need to rely on an understanding and application of both English language and phonology when reading (see also [5] ).
A contemporary interpretation of Hanson's [4] dual response is reflected in the qualitative similarity hypothesis (QSH) proffered by Paul and colleagues [6] [7] [8] [9] [10] . According to the QSH, deaf children follow a qualitatively similar developmental learning trajectory to that of hearing students, even though the development of skills may be quantitatively delayed. Furthermore, becoming a proficient reader depends upon mastering the same fundamental abilities that are well established for hearing learners, regardless of the degree of hearing loss or communication modality used (e.g., spoken or signed). In discussing conventional literacy skills specifically, Paul, Wang, and Williams [10] recognized the
Simple View of Reading (SVR)
More than 30 years ago, Gough and Tunmer [11] proposed the SVR to describe the components and process involved in the development of reading. According to this model, reading comprehension relies on two, interdependent processes-decoding and language comprehension. Broadly defined, reading comprehension is the ability to construct meaning from language represented in print, whereas language comprehension involves the ability to derive an understanding of linguistic information presented through oral language. Decoding involves the ability to recognize words in print with sufficient automaticity to provide access to the proper meaning within the learner's mental lexicon [11, 13] .
It is noteworthy that the SVR was conceptualized during the height of the 'reading wars' when opinions regarding the development of reading and instructional strategies to support achievement were extremely polarized, with proponents of decoding (phonics) on one side and advocates for comprehension (whole language) on the other [14, 15] . Because of this, some consider the creation of the SVR an attempt to bring about balance in the field by developing a model that recognized the contributions of both decoding and comprehension in the reading process (see [12] for discussion). Given the contentious debates surrounding reading at that time, and the on-going debates in the field of reading and deafness, it is important to further explore the terminology used in describing the key components of the SVR, particularly the term decoding.
Decoding
For some, the word decoding is synonymous with applying the alphabetic principle, or the understanding that there is a systematic and predictable relationship between letters and sounds, to read individual words ('sounding out'), whereas others equate decoding with context-free word recognition. In clarifying their definition, Gough and Tunmer [11] suggested that decoding in an alphabetic language such as English relies heavily on the "orthographic cipher" (p. 7), or knowledge of grapheme-phoneme relations, to read words quickly, accurately, and silently. This definition of decoding highlights the role of automaticity in the process of applying the alphabetic principle to word reading (quickly and silently) and the importance of activating meanings from the mental lexicon (accurately).
Despite a strong emphasis on the application of alphabetic coding or phonics, the fact that knowledge of the cipher alone would be insufficient to support the ability to recognize phonetically irregular (e.g., said, was) or orthographically ambiguous (e.g., meat, leather) words was recognized, albeit with the caveat that developing alphabetic decoding skills would enable beginning readers to access a large number of English words [11] . As such, it has been suggested that the term 'decoding' was selected over 'word recognition' to emphasize the importance of alphabetic coding as the foundation for word reading, as phonics was at the center of the debates at the time the SVR was proposed [13] .
Language Comprehension
Within the original iteration of the SVR model, the term comprehension was used to refer to linguistic comprehension, or the process used to interpret words, sentences, and connected discourse [11] . However, in more recent descriptions of the SVR, the term language comprehension has been used to denote these abilities [13] . Some researchers have argued that the processes involved in reading differ from those required for language. However, Gough and Tunmer [11] suggested that these activities are parallel processes, although it was acknowledged that additional skills such as eye movements are involved in reading. In other words, once words have been accurately decoded, an individual engages the same processes to understand what is read as those that would be used to comprehend oral language.
Application of the SVR Components
Within the SVR model, reading comprehension (R) is considered the product of decoding (D) and language comprehension (C). Using the simple equation R = D × C, Gough and Tunmer [11] explained that each variable could range from 0 (nullity) to 1 (perfection). The formula was then used to illustrate the notion that both decoding and language comprehension are necessary components, but alone are not sufficient, for reading comprehension to occur. In other words, without the skills to decode (R = D × C with D = 0), no amount of language comprehension can compensate for a lack of decoding ability (R = 0). Similarly, if an individual is able to decode words but is unable to comprehend (R = D × C with C = 0), then reading is not taking place (R = 0).
Using a range of measures to assess skills in the domains of decoding (e.g., letter knowledge, print knowledge, phonological awareness, rapid automatized naming or RAN, word identification, word attack) and language comprehension (e.g., expressive and receptive vocabulary, vocabulary depth, expressive and receptive syntax), findings of studies have consistently demonstrated the contributions of the two components to reading comprehension (see [13] for discussion). While the research has also demonstrated the differential contributions of decoding and language comprehension to reading comprehension at specific points within the developmental process, the SVR does not predict that as one relation becomes stronger (e.g., relation between language comprehension and reading comprehension) the other becomes weaker (e.g., relation between decoding and reading comprehension). Rather, it has been suggested that if skill in one component reaches perfection, the level of skill in the other will likely determine the level of reading comprehension ability [13] . This explanation may account for the demonstrated increase in the role of language comprehension in reading comprehension over time, as decoding is considered a constrained skill that is typically mastered by the age of eight [16] , whereas language continues to grow throughout the school years and arguably across the life span [13, 15] .
When developing the SVR, Gough and Tunmer [11] acknowledged the relation between process and instruction but were primarily interested in creating a model to explain the extent to which decoding skills were implicated in the development of reading. More specifically, the goal was to explicate three types of reading disabilities that were the result of challenges stemming from: (1) Decoding (i.e., dyslexia), (2) comprehension (i.e., hyperlexia), or (3) a combination of decoding and comprehension (i.e., garden-variety reading disability). The theoretical foundation for the SVR is further bolstered by Chall's [15] reading scheme that was developed during the same era. Within this model, it was hypothesized that an interaction between bottom-up, code-related skills (decoding) and top-down, language-related abilities (language comprehension) is required in order for readers to comprehend texts. While the SVR and Chall's schema share a similar conceptual base, Chall also took into account readers' interactions with their environment and the specific instructional strategies to support skill development across six, hierarchical stages from preschool through college. In other words, in Chall's cognitive information-processing model, reading is viewed as a process involving the text, reader, and context.
Recent Evaluations and Discussions of the SVR
Several recently conducted large-scale, empirical studies provide further evidence for the efficacy of the SVR. Specifically, these investigations have explored the predictive ability of prekindergarten skills to third grade reading comprehension [17] , the individual and joint contributions of decoding and language comprehension to reading comprehension among third through fifth grade students, the developmental shift in relative importance of the two components across the grade levels [18] , and the impact of text variation and the role of fluency among typically developing and struggling middle school readers [19] . Findings of these studies have also offered scholars the opportunity to reflect on the SVR more than 30 years after its inception and comment on the educational implications of the model [13] , the impact of type of assessments used to measure comprehension [20] , and the contributions of the model to advances in the field [21] . In commenting on its history, Snow [20] suggested, "Few hypotheses in the field of literacy have proven as robust as the Simple View of Reading" (p. 313).
As a result of recent research findings, more nuanced descriptions of the components of the SVR have emerged. We found Kirby's and Savage's [12] review of the empirical evidence associated with the SVR, and their commentary regarding the ability to explain the complexities of reading using this model, as well as Hoover's and Tunmer's [13] discussions of recent research findings, particularly salient to these discussions. In the area of decoding specifically, information from the dual route model of reading (e.g., [22] ), in which both lexical (e.g., memory for previously seen written words) and non-lexical (e.g., grapheme-phoneme correspondences) routes contribute to word reading abilities, has influenced understandings of the skills readers employ to read both phonetically regular and irregular words. Similarly, research findings indicating the strong association between phonological sensitivity (i.e., phonological and phonemic awareness) and subsequent decoding skills have provided valuable insights into precursor phonological abilities associated with early decoding skills (e.g., [23] [24] [25] [26] ).
Research has also highlighted the importance of additional cognitive activities and prerequisite skills associated with the decoding domain such as RAN, or the ability to name objects represented by pictures, colors, letters, or digits presented in random order. Phonological memory, which is the ability to remember spoken information for a short period of time, has also been associated with decoding and other early literacy abilities. Finally, alphabet knowledge, or the understanding of the names and sounds associated with printed letters, is considered a precursor skill that is correlated with later measures of literacy development (e.g., [12, 27] ).
In addition to the aforementioned skills, the reciprocity between the development of alphabet knowledge and phonological abilities has been discussed (e.g., [28, 29] ). Specifically, it has been hypothesized that alphabet knowledge furthers children's understandings of how spoken language is represented in print [30] and illustrates that words are comprised of smaller units [31] . Because phonological information is included in all letters except the consonant w and the short vowel sounds (e.g., the letter name b contains the /b/ sound as in /b/ /ē/, the letter name m contains the /m/ sound as in /ȇ/ /m/), it has been suggested that print and alphabet experiences contribute to the development of the phonological skills that support later decoding abilities (e.g., [32, 33] ).
A recent critique of the SVR is that it focuses primarily on reader-based variables and does not take into account variability associated with text ( [19] see also [20, 21] ). Furthermore, it has been suggested that the SVR is more a conceptual model of reading rather than a developmental or statistical one. To address these limitations, a Complete View of Reading (CVRi) has been proposed, whereby oral reading fluency serves as a proxy for reading comprehension. It has been suggested that the CVRi expands on the foundation of the SVR and offers a more comprehensive model of reading by considering the impact of text features (e.g., complexity, genre) on comprehension abilities [19] . It is interesting to note that the CVRi more closely aligns with Chall's [15] schema, as well as the findings of the National Reading Panel (NRP) [34] , which recognize the key role reading fluency plays in serving as a bridge between decoding and reading comprehension abilities.
While potential limitations to the SVR have been noted, and adjustments to the framework have been offered to clarify and expand its components, findings of research investigations have consistently illustrated that the core principles of the model (i.e., decoding, language comprehension) represent a robust hypothesis for understanding the development of reading comprehension abilities. In fact, we would suggest that the components of the SVR are echoed in both existing (e.g., Chall [15] ) and emerging (e.g., CVRi [19] ) models of reading development, as well as the findings of large-scale research analyses (e.g., NELP [27], NRP [34] ,), thereby lending further support for the importance of both skills in the reading process.
Historical Research Evidence in Reading and Deafness
Large-scale data collection on the academic achievement of deaf students in the United States began approximately 50 years ago, with the Stanford Achievement Test (SAT) used as an outcome measure. At the time, the typical administration procedures of this assessment required students to take the test corresponding to their current grade placement. For example, a student enrolled in fourth grade would be required to take the fourth-grade test. However, given the history of achievement challenges experienced by deaf learners, a special version of the assessment was developed in 1974, the Stanford Achievement Test for Hearing Impaired (SAT-HI). While the test questions and format of the SAT-HI remained consistent with the original SAT measure, a screening assessment was created so that test levels could be matched to students' current level of performance rather than grade level. For example, a student enrolled in fourth grade who was achieving below grade level expectations could take a lower-level test, such as the one intended for second-grade students [1] .
Beginning in 1974 and continuing through 2003, five large-scale studies were conducted using the SAT-HI, with normative data regarding student performance developed as a result of each investigation. Data from nearly 7000 students ages 8 through 18 comprised the special norming sample in 1974, whereas the normative data from 2003 represented approximately 3500 students. Considering the data for the reading comprehension subtest across 11 cohorts of students over time (i.e., students age 8 through 18 from 1974 to 2003), performance levels were shown to increase slightly as a function of age. However, the median grade equivalent never exceeded the fourth grade level for any given cohort. These findings led Qi and Mitchell [1] to conclude, "there has been little or no change in the central tendency of academic achievement among the deaf and hearing student population over the last three decades" (p. 7).
In addition to the results for the reading comprehension subtest, Traxler [35] also reported data for the reading vocabulary subtest from the SAT-HI norming study conducted in 1996. In this investigation, four performance levels (i.e., below basic, basic, proficient, advanced) were used to interpret the findings for deaf learners relative to hearing students. For the reading comprehension subtest, the median score (50th percentile) for the entire group of deaf students ages 8 through 18 fell within the below basic level, whereas data for those students achieving at the 80th percentile revealed performance within the basic level. Findings of the reading vocabulary subtest indicated a similar pattern of performance.
Historical Research Evidence and the SVR
One of the challenges in interpreting the historical achievement data in the context of the SVR is that the SAT-HI only included data on the product of reading (i.e., comprehension, reading vocabulary) and not the components skills of decoding and language comprehension. While these findings do demonstrate a significant achievement gap between deaf and hearing readers, the underlying cause of reading difficulties-decoding, language comprehension, or a combination thereof-remained a question. Within the field of deafness, discussions of reading frequently become an either-or debate, with phonological decoding skills pitted against language abilities in determining which is critical to the overall developmental process and/or responsible for achievement outcomes (e.g., [2, 36, 37] see also [5] for discussion). In many ways, these debates parallel those that began in the field of reading more than a half-century ago [14] , and those that were prominent during the time the SVR was proposed.
In response to these debates, supporters of the QSH have asserted that phonological skills are a necessary component of reading for deaf individuals but have also recognized these skills alone are not sufficient for reading comprehension to occur [3] . These assertions clearly align with the premise of the SVR. In fact, several research teams have explicitly referenced the SVR or similar cognitive models when discussing phonological skills as essential components of both early and conventional reading for deaf learners (e.g., [38] [39] [40] ). The alternative view, in which phonological skills are not considered a necessary element (e.g., [37] ), has been critiqued because it has not been contextualized within an extant model of reading, and an alternative hypothesis of development has not been empirically demonstrated [3] .
When applying the SVR equation R = D × C, it can be argued that in order for reading comprehension to occur, readers must first be able to access the text through the decoding process. Although not explicitly discussed as a feature of the SVR, it is also true that individuals must possess a threshold of language comprehension abilities before decoding even becomes a goal. In fact, it is widely accepted that knowledge of syntax, words, and the nature of words (e.g., rhyme, alliteration) are pre-reading abilities that form the foundation for, and have a substantial influence on, early decoding skills (e.g., [15, 27, 34] . We would suggest that this prerequisite level of communicative competence in the language to be read (e.g., English) is assumed in a conceptual model of reading, particularly when applied to hearing readers. Gough's and Tunmer's [11] discussion of the ability of readers to activate accurate meanings within the mental lexicon as part of the decoding process further supports this assumption.
However, we recognize that some deaf children may not possess the essential language foundations at the onset of formal decoding instruction, which typically begins in kindergarten. This includes deaf children whose first language is not English, but rather a natural signed language (e.g., American Sign Language) or another spoken language (see [39] for discussion). From the perspective of the SVR, it is likely that this subgroup of deaf learners would evidence performance similar to the students described as having a "garden variety reading disability" [11] (p. 8), in which barriers to reading comprehension result from challenges with both decoding and language comprehension.
While the language delays and deficits of deaf learners have been widely accepted and are well documented in the literature (e.g., [41] ), the role of phonological decoding in reading for deaf learners is one of the most fiercely debated topics in the field (see [2, 3, 5] ). In fact, criticisms of the QSH have focused "mostly on the role of phonology in the development of reading, particularly in the learning to read period" ([10] p. 17). From the perspective of the SVR, "reading comprehension increases linearly with increases in either decoding or linguistic comprehension except where skill in one component is nil." [13] (p. 308). The notion that an absence of skill in the decoding domain, or a lack of instructional focus on this component, largely contributes to the difficulties deaf learners experience in attaining age-appropriate reading outcomes has been the focus of many discussions in reading and deafness in recent years (see [5, 39, 40] for discussions). Therefore, our discussion of current research evidence will focus primarily on the phonological aspects of reading development and instruction. While not to diminish the critical role of language as a pre-reading ability and a necessary component for reading comprehension, the rationale for this decision is guided by our interpretation of the SVR equation, whereby automatic and accurate word decoding precedes the activation of language comprehension abilities in the process of reading comprehension.
Current Research Evidence
When considering the current research evidence regarding the phonological aspects of reading development and instruction, we relied on the studies identified and findings summarized within three recent reviews of the literature published in the last five years. This includes a qualitative meta-analysis [42] , a standards-based examination of intervention research [43] , and a review of reading comprehension and phonics studies employing correlational analyses [44] . Because our primary goal was to comment on existing evidence in reading and deafness within the context of the SVR framework, we did not consider it necessary to conduct our own meta-analysis of the research. In fact, we chose to rely on the aforementioned reviews because they examined recently published works, employed rigorous standards in terms of search procedures and reporting of findings, and represented a range of research methodologies. Collectively, we would suggest that these publications represent the current state of the evidence on this topic.
Qualitative Meta-Analysis
Even though several scholars in the field have contextualized their intervention research within a conceptual model of development (e.g., [38] [39] [40] ), the findings of the NRP [34] are more frequently referenced as a foundation for this work. This situation may not differ substantially from the field of reading more broadly, as it has been suggested that curricular standards tend to drive instruction more frequently than cognitive models [13] . Schirmer and McGough [45] are credited as the first in the field to explore the applicability of the findings from the NRP, including phonemic awareness, phonics, fluency, vocabulary, and comprehension, to reading development and instruction for deaf learners. In their review of 67 studies conducted between 1970 and 2001, they identified only one study that examined phonologically based instruction. However, due to inadequate descriptions of the methodology and results, this investigation was characterized by Schirmer and McGough [45] as one "with serious flaws" (p. 89).
A series of four meta-analyses by Luckner and colleagues were also conducted that explored the areas recommended by the NRP [34] . These included an examination of reading research across all five areas of instruction in general [46] , as well as in the components of reading fluency [47] , vocabulary [48] , and reading comprehension [49] specifically. A meta-analysis of 57 studies in reading and deafness, 25 of which measured the relationship between participants' phonological coding and awareness skills and reading abilities, was also completed [36] .
The findings of the six aforementioned publications were among the 11 qualitative and 39 quantitative meta-analyses of reading research systematically reviewed across three groups of learners: (1) Monolingual hearing students, (2) special education students and English language learners (ELL), and (3) deaf students. In their conclusion regarding the category of alphabetics (i.e., phonemic awareness and phonics), Wang and Williams [42] suggested that the research with monolingual, special education, and ELL hearing students provided support for phonemic awareness and phonics as part of reading instruction, particularly in prekindergarten through first grade. However, they also acknowledged that the research conducted with deaf learners, "was too limited or too methodologically weak to permit conclusions to be drawn" (p. 342). In discussing the implications for this finding, a call for an increased number of quality studies was made, especially those employing designs in which causality can be determined.
Standards-Based Examination of Intervention Research
The evidence-based standards published by the Council for Exceptional Children (CEC, [50] ) were recently applied to the body of intervention research conducted in reading and deafness between 2000 and 2016 [43] . The CEC standards include a set of quality indicators to evaluate studies using group comparison (e.g., experimental, quasi-experimental, regression discontinuity) and single-subject designs. The eight quality indicators of these CEC standards are applied to an investigation to determine the thorough reporting of key study elements (e.g., context, participant, intervention agent, description of practice, implementation fidelity) and to examine the study's methodological rigor (e.g., internal validity, outcome measures, data analysis). In accordance with the CEC procedures, studies are grouped for analysis based on target outcomes and are classified in one of five categories (i.e., evidence-based, potentially evidence-based practice, mixed evidence, insufficient evidence, or negative effects) based on factors such as the number of studies, type of study design, number of participants, and study effects.
In this analysis, the categories associated with decoding interventions included explicit phonological/phonemic awareness and phonics instruction, and one titled 'comprehensive', which was used to capture studies of specific reading approaches or curricula that addressed and measured more than one area of instruction (e.g., decoding and vocabulary). Because several of the explicit phonological/phonemic awareness and phonics studies used the Visual Phonics instructional tool as part of intervention, the category was divided in two to account for those that used the tool and those that did not [43] . Visual Phonics is a multisensory system designed to provide visual, tactile, and kinesthetic information regarding the production of individual phonemes. The Visual Phonics system is comprised of 46 hand gestures and associated written symbols and is frequently used to supplement phonologically-based reading instruction for deaf learners, particularly for those students with limited auditory access and/or the ability to differentiate phonemes produced in a similar manner (e.g., phonemes /t/ and /d/) (see [39, 40] for discussions).
Of the 30 total intervention studies identified for the standards-based examination, six investigations of phonological skills employed either a group comparison or single-subject design. Three of these studies, one group comparison [51] and two single-subject [52, 53] , were identified in the category of phonological instruction supplemented by Visual Phonics. Based on the positive effects obtained in each of these studies, coupled with the study design and number of participants, this category of instruction was identified as potentially evidence-based. Two of the studies, both using single-subject design [54, 55] , comprised the phonological instruction without Visual Phonics category. Due to the number of studies and the fact that mixed results were obtained in one investigation, the CEC [50] mixed evidence classification was assigned to this practice. Finally, a phonologically focused reading curriculum included in the comprehensive category, Foundations for Literacy, was evaluated by one study [38] and identified as a potentially evidence-based practice as a result of the CEC evidence-based practices analysis [43] .
Correlational Research
In a recent review of correlational research, Luft [44] summarized the findings of 28 studies of reading comprehension and phonics. Research supporting the role of phonologically related abilities across alphabetic languages, as well as the relatively few studies available in the low incidence disability category of deafness, was provided as the rationale for including studies within the review that examined languages other than English. Specifically, studies that examined the correlation between constrained reading skills (e.g., orthographic awareness, phonemic awareness, phonological skills), and the unconstrained area of reading comprehension, were examined. Because it was unclear whether phonemic awareness (PA) was measured without the use of print in some of the reviewed studies, this ability was combined with measures of phonological skills involving print (PS) in order to create one category (PA/PS) to discuss findings across investigations.
In discussing the findings of studies examining PA/PS and orthographic awareness (OA) skills, Luft [44] was particularly interested in exploring the type of measures used and the administration timing of these measures across the body of correlational studies. Findings suggested that a wide range of assessments were used to assess PA/PS and OA skills including those measuring phonological and phonemic awareness abilities (e.g., rhyme decision and generation, syllabic similarity, phoneme detection, blending and matching), the alphabetic principle (e.g., phoneme-grapheme correspondences), decoding (e.g., reading words, non-words, and word chains), and encoding (e.g., spelling). Additional measures assessing cognitive tasks (e.g., RAN of letters and numbers) were also included in some studies. Similarly, measures used to assess reading comprehension varied across word (e.g., word identification, pseudoword reading, word chains), sentence (e.g., cloze), and passage (e.g., cloze, reading selections followed by questions) level assessments.
When examining studies, Luft [44] considered the age at which PA/PS and OA skills are typically the primary focus of development and instruction, between six-to eight-years-old, and defined this as the target age range for participants in studies. Across the 28 studies, she identified only three investigations examining the development of skills among participants within this age range exclusively [56] [57] [58] . The remaining studies involved participants outside of the age range entirely (n = 11) or a combination of participants both within and outside the target age range (n = 14). In considering the results for PA/PS skills across all investigations, 17 studies reported significant correlations with reading comprehension. Another five studies included in the review reported significant correlations between OA and reading comprehension.
Issues regarding both type and timing of measures across areas of reading that were identified as a result of this review undoubtedly contributed to the mixed findings obtained across studies. In fact, this led Luft [44] to conclude, " . . . that the varying measures likely obscured patterns as well as differences among the reading constructs and PA/PS and OA subskills. This was further complicated by participant age effects on variability across early, constrained and later, unconstrained skills." (p. 159).
Current Research Evidence and the SVR
While the recently published reviews examining the phonological aspects of reading development and instruction for deaf learners revealed some mixed findings, it could be argued that the research to date points to the fact that successful deaf readers have control of phonological skills, and that there is no compelling empirical evidence to suggest that deaf learners can become proficient readers without them (see [3, 5, 42] for discussions). Given the long-standing and on-going debates in the field, we find the increased research attention in this area encouraging. A particular strength of the current body of evidence is that a variety of research methodologies have been employed to examine issues of phonological skill development, and efforts have been made to implement instructional interventions with deaf learners that target these skills. However, despite these developments, we also acknowledge that more rigorous investigations of this topic are needed in order to provide further support for the role of phonological skills in reading for deaf learners.
One of the on-going challenges in interpreting the findings of phonologically based studies in the field of deafness relates to the terminology used to describe these skills and to categorize assessments used to measures them, as it does not necessarily reflect those used in the general field of reading. For example, the term phonological awareness is typically used to describe a broad skill that involves manipulating elements of oral language (e.g., rhyming, syllable blending and segmenting), whereas phonemic awareness refers to the specific ability to manipulate individual sounds within words. In regards to skills that involve print, the alphabetic principle refers to the understanding of the systematic and predictable relationship between letters and sounds, and phonics is used to describe the ability to use this knowledge to read (decode) and spell (encode) words. As previously indicated, it has been suggested that combining these abilities across categories of skills may conflate or obfuscate the findings obtained (see [5, 44] for discussions).
In the general field of reading, latent variable models are frequently used to evaluate the adequacy of the SVR. In investigations of this type, multiple measures of each construct are employed to determine the influences of decoding and language comprehension on reading comprehension. For example, in a recent investigation exploring the ability to predict third grade reading comprehension abilities from prekindergarten skills, 11 measures assessing language abilities (e.g., vocabulary, grammar, and discourse-level language) and four measures of code-related skills (e.g., letter knowledge, phonological awareness, RAN) were used to assess the skills of the prekindergarten participants [17] . In order to confirm the applicability of the SVR to reading for deaf learners and draw firm conclusions regarding the QSH [10] , studies that employ similar study designs and measures would need to be conducted. In this way, we agree with Luft's [44] comment that sophisticated causal modeling may serve to overcome the current limitations of correlational research.
Of the 30 intervention studies Trezek and Wang [43] identified for their analysis, 12 (40%) examined the area of decoding and eight included the Visual Phonics supplement as a component of the intervention. The inclusion of the Visual Phonics instructional tool suggests that researchers recognize that this type of instruction has the potential to benefit a wide range of deaf learners, including those who may require differentiated access to the phonology of English. However, only half of these studies represented group comparison and single-subject design studies in which causality could be inferred. In addition, the majority of these studies drew conclusions based on researcher-developed measures of decoding and word-level skills and none of them examined the impact of these skills on reading comprehension outcomes. Furthermore, at the time the review was conducted, only one study was identified that focused exclusively on the development of phonological or phonemic awareness abilities among deaf learners [55] . This stands in contrast to the significant number of studies in both general and special education examining these skills in addition to those associated with decoding.
Discussion and Recommendations
The SVR [11] provides a robust hypothesis for explaining the reading development of a wide range of learners and has the potential to inform our understandings of the QSH [10] for deaf learners. Supporters of the SVR framework acknowledge that both decoding and language comprehension are essential elements of reading comprehension and recognize the differential and relative contributions of these skills across grade levels. As such, reading is not viewed as an either-or debate between decoding skills and language comprehension abilities. Rather, reading comprehension is seen as a product of the two components, in which neither decoding or language comprehension alone is sufficient [3] .
For all readers, language forms the foundation for reading [15] . This fact may be particularly salient for deaf readers who have historically experienced challenges in acquiring competence in the face-to-face form of the language that is required for reading. Furthermore, it can be argued that several abilities often associated with the decoding domain that involve understanding of the nature of words, such as phonological and phonemic awareness, may actually be more closely associated with language comprehension abilities. These skills, along with general language abilities that involve the understanding of English words and syntax, are seen as critical elements for both early and conventional reading abilities (see [39] for discussion of deaf learners).
The findings of this review of the current evidence offer several implications for research and practice. To foster a research-to-practice orientation that recognizes the connection between the two in the process of identifying evidence-based practices, the implications for future directions will be discussed collectively. In light of the information presented and discussed, the following recommendations for future research and practice in reading and deafness are offered:
• Researchers should employ structural equation modeling to test various hypotheses of reading development to examine the applicability of the SVR to reading and deafness. As part of a recent investigation, Chui [17] offered several hypotheses to explain the relations between language comprehension abilities and decoding skills that may serve to inform hypotheses to be tested with deaf learners.
• Studies with deaf learners should be conducted within the appropriate target age range for the constructs under investigation and include a longitudinal component in order to examine participants' progress over time (e.g., preschool through third grade). Within these and all investigations, the demographic characteristics (e.g., degree of hearing loss, use of hearing technologies, educational placement, communication modality) of study participants should be thoroughly described in order to ensure the generalizability of findings.
• Given the availability of standardized measures of decoding, language comprehension, and reading comprehension, assessments of this type should be employed in the research whenever possible. This will allow researchers to compare reading outcomes to normative data as well as across investigations. Using these assessments will also permit researchers to replicate studies, thereby increasing the number of participants assessed under similar conditions. This would be particularly useful in terms of conducting research with a low incidence population of students such as deaf learners, since achieving adequate sample sizes presents an on-going challenge in conducting research in the field. In relation to phonological abilities specifically, the use of standardized assessments may also foster the use of appropriate terminology to characterize skills, describe assessments, and report findings.
•
Future studies of phonics interventions should examine not only the immediate effects of instruction on word-level reading skills but also the longitudinal impact on reading comprehension outcomes.
It is recommended that future intervention research studies examine the implementation of phonological and phonemic awareness instruction, particularly among deaf children at the prekindergarten level. It is further suggested that existing curricula or readily available interventions (e.g., commercially available) be used in order to permit study replications.
Conclusions
The present review examining the state of evidence in reading and deafness provides interesting insights that can inform both research and practice. Given the historical reading outcomes documented for deaf learners, coupled with a relatively weak methodologically research base, future investigations should focus on identifying and empirically evaluating conceptual models of development and instruction for this population of students. We would suggest that the SVR [11] provides an appropriate framework for exploring the individual and joint contributions of decoding skills and language comprehension abilities to reading comprehension for this population of students and complements Hanson's [4] work examining the influences of language and phonology on the reading abilities of deaf individuals. Testing various hypotheses within the framework of the SVR would also allow researchers to evaluate the QSH [10] and identify similarities as well as potential differences in the reading development of deaf learners.
From a research-to-practice orientation, intervention research should focus on areas identified as a result of evaluating conceptual models such as the SVR [11] . Given the reciprocity between research and practice, the findings of these investigations can serve to further inform these models, thereby offering a robust framework for future research and practice in the field. This work would be particularly timely, as current large-scale data documenting the reading outcomes for deaf learners were collected more than 20 years ago [35] . As such, these data do not represent the impact of two major advances in the field-the introduction of universal newborn hearing screening and improved hearing technologies, including cochlear implantation. Recent findings suggest that both early and conventional literacy outcomes have improved as a result of these advances, with a significant number of deaf students reading at age-appropriate levels [59, 60] . However, findings of the present review of the evidence suggest that additional investigations, particularly those that employ robust methodologies, examine precursor abilities such as phonological and phonemic awareness, and track children's achievement over time, are clearly warranted.
